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‘ FOREWORD 


Please note that Federal Methodology for Life-Cycle Cost Analysis, Title 10, CFR, Part 436, 
Subpart A was revised in November 1990 to incorporate changes required by the Federal Energy 
Management Improvement Act of 1988 (P.L. 100-615), and to reflect 10-years experience with the 
Federal LCC Rule. 


The principal change resulted in the FEMP discount rate being set annually by DOE. The FEMP 
discount rate for 1995 is 3.0% real (i.e., net of general price inflation), and 6.6% nominal (inlcuding 
inflation). The FEMP discount rate is based on long-term Treasury bond rates averaged over the 
previous 12 months. This market rate is converted to a real rate using the assumed rate of general 
price inflation (4.0%) in the Economic Report of the President’s Council of Economic Advisors, to 
correspond with the constant-dollar analysis approach that is used. This procedure would result in 
a real discount rate for 1995 lower than the 3.0% floor prescribed in 10 CFR 436. Thus the 3.0% 
floor is used as the real discount rate for FEMP economic analysis in 1995. (For further discussion 
of changes in the Federal life-cycle costing rule see Notice of Final Rulemaking, Federal Register, 
November 20, 1990, Vol. 55, No. 224.) 


This Annual Supplement uses the term "present value" instead of "present worth" for the discount 
factors presented. The meaning of these two terms is considered to be identical for purposes of 
economic analysis. This change in terminology was made to be consistent with the terms used in 
the American Society for Testing and Materials (ASTM) compilation of standards on building 
economics (ASTM Standards on Building Economics, Third Edition, ASTM, Philadelphia, PA, 
1994.) 


The SPV, UPV, and UPV’ factors in Part I of this report are given both for the FEMP discount rate 
and for the OMB Circular A-94 discount rates. The former are for evaluating Federal energy 
conservation and renewable energy projects. The latter are for evaluating Federal projects subject 
to OMB Circular A-94, i.e., most Federal capital investment projects, other than energy projects and 
water-resources projects. 


It should be noted that OMB Circular A-94 on guidelines and discount rates for benefit-cost analysis 
of federal programs was extensively revised in October 1992. There is no longer a single OMB 
discount rate as in the past. OMB has specified two basic types of discount rates: (1) a discount 
rate for cost-effectiveness, lease-purchase, and related analyses; and (2) a discount rate for public 
investment and regulatory analyses. Only discount rates for the first type of analyses are included 
in this Annual Supplement, since the primary purpose of this report is to support cost-effectiveness 
studies related to the design and operation of federal facilities. 


Discount rates for cost-effectiveness and lease-purchase studies are based on interest rates on 
Treasury Notes and Bonds with maturities ranging from 3 to 30 years. Currently (as of February 
1994) five maturities have been specifically identified by OMB, and are shown here with the 
corresponding real interest rate to be used as the discount rate for studies subject to OMB Circular 
A-94: 


ill 


Maturity: 3-year S-year 7-year 10-year 30-year 
Rate: 2.1% 2.3% 2.5% 2.7% 2.8% 


OMB suggests that the actual discount rate for an economic analysis be interpolated from these 
maturities and rates, based on the study period used in the analysis. 


Due to limitations on the size of this Annual Supplement, discount factors for only two of these 
maturities are presented: a rate for short-term analyses (up to 10 years) based on the 7-year rate 
(2.5%), and a rate for long-term analyses (longer than 10 years) based on the 30-year rate (2.8%). 
As aresult, these discount factors are for approximation purposes only. It is suggested that the NIST 
Building Life Cycle Cost (BLCC) or DISCOUNT programs be used to compute the present value 
factors for the discount rate corresponding to the length of the study period when approximate values 
are not satisfactory for the project analysis. 


‘ PREFACE as 


This is the 1995 edition of energy prices and discount factors for life-cycle cost analysis as 
established by the U.S. Department of Energy (DOE) in Subpart A of Part 436 of Title 10 of the 
Code of Federal Regulations (10 CFR Part 436, Subpart A), and amplified in the Life-Cycle Costing 
Manual for the Federal Energy Management Program (NIST Handbook 135). The data are provided 


as an aid to implementing life-cycle cost evaluations of potential energy conservation and renewable 
energy investments in existing and new Federally owned and leased buildings. 


The life-cycle costing methods and procedures as set forth in 10 CFR, Part 436, Subpart A, are to 
be followed by all Federal agencies, unless specifically exempted, in evaluating the cost effectiveness 
of potential energy conservation and renewable energy investments in Federally owned and leased 


buildings. 


As called for by legislation, the National Institute of Standards and Technology has provided 
technical assistance to the U.S. Department of Energy in the development and implementation of life- 
cycle costing methods and procedures. This is the second of a three-volume set which together 
provide the methods, data, and computational tools for life-cycle cost analysis of Federal energy 
projects. 


Included in the three-volume set for Federal life-cycle cost analysis are the following: 


(1) Life-Cycle Costing Manual for the Federal Energy Management Program, National Institute of 
Standards and Technology, Handbook 135 (1987). (Under Revision) 


The manual is a guide to understanding life-cycle costing and related methods of economic analysis 
as they are applied to Federal decisions. It describes the required procedures and assumptions, 
defines and explains how to apply and interpret economic performance measures, gives examples of 
Federal decision problems and their solutions, explains how to use the energy price indices and 
discount factors which are updated annually in the supplement, and provides worksheets and other 
computational aids and instructions for calculating the required measures. 


(2) Energy Price Indices and Discount Factors for Life-Cycle Cost Analysis, National Institute of 
Standards and Technology, NISTIR 85-3273 (updated annually). 


This report, which is updated annually, gives the energy price and discount factor multipliers needed 
to estimate the present value of energy and other future costs. The data are based on energy price 
projections developed by the Energy Information Administration of the U.S. Department of Energy. 
Request the latest edition when ordering. 


(3) NIST "Building Life Cycle Cost" (BLCC) Computer Program, National Institute of Standards 
and Technology, NISTIR 4481 (May 1993). 


The NIST Building Life-Cycle Cost program provides comprehensive economic analysis capabilities 
for the evaluation of proposed capital investments that are expected to reduce the long-term operating 
costs of buildings and building systems. NIST BLCC is designed to run on IBM PC and compatible 
microcomputers with approximately 640 K of random access memory (RAM). BLCC computes the 
for each alternative, compares project alternatives in order to determine which has the lowest LCC, 
performs cash flow analyses, and computes net savings, savings-to-investment ratio (SIR), and 
adjusted internal rate of return (AIRR) for project alternatives over their designated study period. 
BLCC can be used to perform economic analysis of Federal and of private sector projects. BLCC 
(version 4.2) uses the 1995 energy price data in NISTIR 85-3273-9. BLCC in its application to 
Federal energy conservation and renewable energy projects is consistent with NIST Handbook 135 
(see #1 above). In its application to non-energy projects, BLCC is consistent with OMB Circular 
A-94. In its application to private-sector and non-Federal public-sector projects, BLCC is consistent 
with ASTM standards for building economics. 


Included on the BLCC disk is BLCC Quick Input, a simplified version of BLCC which can be used 
to set up an analysis of multiple project alternatives. Also included is the DISCOUNT program 
(version 3.4), which can calculate present value, future value, and annual value factors for any 
discount rate and study period. DISCOUNT can access the DOE energy price projections included 
on the BLCC disk to compute the UPV* factors needed for Federal LCC analyses of energy projects, 
consistent with the factors included in this report. 


The three-volume set can also be used to perform economic evaluations of Federal building projects 
which are not primarily for conserving energy or providing renewable energy but which have an 
energy cost component. NIST Handbook 135 explains both applications. 


The U.S. Department of Energy was directed by legislation and executive order to make available 
to the private sector the methods, procedures, and related aids developed for Federal use. In 
response to this directive, the National Institute of Standards and Technology, under sponsorship of 
the U.S. Department of Energy, published a life-cycle costing book for use by the private sector 
entitled Comprehensive Guide for Least-Cost Energy Decisions, NBS SP 709 (January 1987). The 
private sector guide is supported by the data provided here, as well as by the BLCC computer 
program. The BLCC program (version 4.2) supersedes the NBSLCC program which is documented 
in SP 709. BLCC provides LCC computational support for private sector projects as well as for 
Federal projects. 


To order any of the printed publications contact: 
Advanced Sciences, Inc. 
1525 Wilson Blvd, Suite 1200 


Arlington, VA 22209-9998 
(703) 243-4900 


Vi 


Please request the publications by name and number. 


To order BLCC for analyses of Federal buildings, contact the above address. Other users may order 
BLCC from one of the following: , 


PC Software Interest Group 
1030D E. Duane Ave. 
Sunnyvale, CA 94086 
(408) 730-9291 


FlowSoft 

5 Oak Forest Court 

Saint Charles, MO 63303 
(314) 441-1022 


Energy Information Services 
P.O. Box 381 

St. Johnsbury, VT 05819-0381 
(802) 748-5148 


Workshops on the life-cycle costing method and energy analysis are conducted at locations around 
the country each year. The workshops include training and software for both BLCC and an energy 
analysis computer program called "A Simplified Energy Analysis Method" (ASEAM). A schedule 
of workshops can be obtained from the Office of Applied Economics, National Institute of Standards 
and Technology, Building 226, Room B226, Gaithersburg, MD 20899, Telephone (301) 975-6132. 


Three video training films in a series entitled "Least-Cost Energy Decisions for Buildings" have been 
prepared by NIST. These films include "Introduction to Life-Cycle Costing", "Uncertainty and 
Risk," and "Choosing Economic Evaluation Methods." The video films and companion workbooks 
can be ordered from Video Transfer, Inc., 5709-B Arundel Avenue, Rockville, MD 20852, Tel (301) 
881-0270. 


Further information on the Federal Energy Management Program can be obtained from the Federal 
Energy Management Program Staff, Office of the Assistant Secretary for Energy Efficiency and 
Renewable Energy, U.S. Department of Energy. Please direct communication to: FEMP, CE 10.1, 
U.S. Department of Energy, 1000 Independence Avenue, SW, Washington, DC 20585. 


Vii 


‘ ABSTRACT 


This is the 1995 annual edition of energy price indices and discount factors for performing life-cycle 
cost analyses of energy conservation and renewable energy projects. It supports the Federal life- 
cycle costing methodology by updating the energy price projections and discount factors that are 
described, explained, and illustrated in NIST Handbook 135 (HB 135). It supports private-sector 
life-cycle cost analysis by updating the energy price indices that are described, explained, and 
illustrated in NBS Special Publication 709 (SP 709). It also supports the Energy Conservation 
Mandatory Performance Standards for New Federal Residential Buildings (10 CFR 435) by providing 
a table of factors for updating appliance label values. 
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PARTI: TABLES FOR FEDERAL LIFE-CYCLE COST 
ANALYSIS 


A. Single Present Value and Uniform Present Value Discount Factors 


Table A-1 presents the single present value (SPV) factors for finding the present value of future 
nonfuel, nonannually recurring amounts, such as repair and replacement costs and salvage values. 
The formula for finding the present value (P) of a future amount (F) is the following: 


1 


P = F x ——— = Fx SPV, , 
(1 + d)% 
where d = discount rate, and 
N = number of periods, such as years, until F occurs. 


Table A-2 presents uniform present value (UPV) factors for finding the present value of future 
nonfuel amounts recurring annually, such as routine maintenance costs. The formula for finding the 
present value (P) of an annually recurring uniform amount (A) is the following: 


Nie 
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d(1 + d)% 
where d = discount rate, and 
N = number of periods, such as years, over which A recurs. 


In Tables A-1 and A-2 the factors are given for both the FEMP and the OMB Circular A-94 discount 
rates. The factors based on the FEMP discount rate are for finding the present value of future 
amounts associated with Federal energy conservation and renewable energy projects. The factors 
based on the OMB discount rates are for finding the present value of future amounts associated with 
most other Federal projects (except those specifically exempted from OMB Circular A-94). Both 
the FEMP and the OMB discount rates used in these Tables are defined for Federal use to be "real" 
rates exclusive of general price inflation. The factors are applied as multipliers to future amounts 
which are stated in "constant" dollars, that is, exclusive of general price inflation. 


Examples of How to Use the Factors: 


SPV(FEMP): To compute the present value of a replacement cost expected to occur in the 8th year 
for an energy efficient heating system, go to Table A-1, find the 3.0% SPV factor for year 8 
(0.789), and multiply the factor by today’s replacement cost. "Today’s" replacement cost is the cost 
as of the date of analysis. 


SPV(OMB, Short-term): To compute the present value of a repair cost in the Sth year for a floor 
covering (non-energy related), go to Table A-1, find the 2.5% SPV factor for year 5 (0.884), and 
multiply the factor by today’s repair cost. 


SPV(OMB, Long-term): To compute the present value of a repair cost in the 15th year for a floor 
covering (non-energy related), go to Table A-1, find the 2.8% SPV factor for year 15 (0.661), and 
multiply the factor by today’s repair cost. 


UPV(FEMP): To compute the present value of an annually recurring maintenance cost for a 
renewable energy system over 20 years, go to Table A-2, find the 3.0% UPV factor for 20 years 
(14.88), and multiply the factor by the annual maintenance cost stated in today’s dollars. 


UPV(OMB, Short-term): To compute the present value of annually recurring costs of office cleaning 
over 10 years (for a project not primarily related to energy conservation), go to Table A-2, find the 
2.5% UPV factor for 10 years (8.75), and multiply the factor by the annual cleaning cost stated in 
today’s dollars. 


UPV(OMB, Long-term): To compute the present value of annually recurring costs of office cleaning 
over 25 years (for a project not primarily related to energy conservation), got to Table A-2, find the 
2.8% UPV factor for 25 years (17.81), and multiply the factor by the annual cleaning cost stated in 
today’s dollars. 


NOTE: The UPV factors are generally applied to costs which recur annually in substantially the 
same amount (in constant dollars), e.g., routine operating and maintenance costs. These costs 
usually occur over the service period of the building life. If there is a planning/design/construction 
period before the service life begins, during which these annually costs do not occur, the appropriate 
UPV factor for the service period is the difference between the UPV factor for the entire study 
period and the UPV factor for the planning/design/construction period. For example, if the 
planning/design/construction period is 3 years and the service period is 25 years, for a total study 
period of 28 years, the appropriate UPV factor (from Table A-2, FEMP 3.0% discount rate) is 
18.76 - 2.83 = 15.93. 


For further explanation and illustration of how to use these factors, see NIST Handbook 135. 


Table A-1. SPV factors for finding the present value of 
future single amounts (non- fuel) 


Single Present Value (SPV) Factors 


Year of FEMP OMB Discount Rates® 
Occurrence Discount rate Short term? Long Term 
0% 2.54 8% 


1 0.971 0.976 0.973 
2 0.943 0.952 0.946 
3 0.915 0.929 0.920 
4 0.888 0.906 0.895 
5 0.863 0.884 0.871 
6 0.837 0.862 0.847 
7 0.813 0.841 0.824 
8 0.789 0.821 0.802 
9 0.766 0.801 0.780 
10 0.744 0.781 0.759 
ill 0.722 0.738 
12 0.701 0.718 
13 0.681 0.698 
14 0.661 0.679 
15 0.642 0.661 
16 0.623 0.643 
17 0.605 0.625 
18 0.587 0.608 
19 0.570 0.592 
20 0.554 0.576 
24 0.538 0.560 
22 0.522 0.545 
23 0.507 0.530 
24 0.492 0.515 
25 0.478 0.501 
26 0.464 0.488 
27 0.450 0.474 
28 0.437 0.462 
29 0.424 0.449 
30 0.412 0.437 


“OMB discount rates as of March 1994. OMB rates are expected to be 

revised in February 1995. 
Short-term discount rate based on OMB discount rate for 7-year study period. 
Long-term discount rate based on OMB discount rate for 30-year study period. 


c 


Table A-2. UPV factors for finding the present value of 
annually recurring uniform amounts (non- fuel) 


Uniform Present Value (UPV) Factors 


Year of FEMP OMB Discount Rates’ 
Occurrence Discount rate Short term Long Term 
(t) 0% my 4 2.8% 
1 0.97 0.98 0.97 
2 1.91 1.93 1.92 
3 2.83 2.86 2.84 
4 SEZ 3.76 Se/8 
5 4.58 4.65 4 61 
6 5.42 Ss ill 5.45 
7 Guz8 6.35 6.28 
8 7.02 bel) 7.08 
9 7.79 1297, 7.86 
10 8.53 8.75 8.62 
lat 9.25 9.36 
12 9.95 10.07 
13 10.63 OL, 
14 11.30 11.45 
15 11.94 2 eaalt 
16 12.56 12.76 
7/ loely 13.38 
18 18575 13.99 
19 14.32 14.58 
20 14.88 15.16 
| 15.42 iSev2 
22 15.94 16.26 
23 16.44 16.79 
24 16.94 l/l 
25 17.41 U7/ teh 
26 17.88 18.30 
2/7 18.33 18.77 
28 18.76 19.23 
29 19.19 19.68 
30 19.60 20.12 


“OMB discount rates as of March 1994. OMB rates are expected to be 

revised in February 1995. 
> Short-term discount rate based on OMB discount rate for 7-year study period. 
“ Long-term discount rate based on OMB discount rate for 30-year study period. 


B. Modified Uniform Present Value Discount Factors for Federal Use 
(Based on the FEMP and OMB discount rates and DOE-projected rates of 
change in energy prices, both of which exclude general price inflation) 


This section presents "modified" uniform present value (UPV’) discount factors for the 4 Census 
regions and for the United States. The factors are modified in the sense that they incorporate the 
annual rate of energy price changes currently projected by DOE for the years 1995-2023. There are 
two sets of tables: the "Ba" tables present UPV’ factors based on the FEMP discount rate (3.0% 
real), and the "Bb" tables present UPV’ factors based on two OMB discount rates (2.5% real for 
short-term study periods of 1 to 10 years, 2.8% real for long-term study periods of 11 to 30 years). 


The factors presented in the "Ba" tables, based on the FEMP discount rate, are for calculating the 
present value of energy costs or savings accruing over 1 to 25 years and are to be used in life-cycle 
cost analyses of Federal energy conservation and renewable energy projects. Factors are reported 
in the "Ba" tables for 30 years to accommodate a planning/design/construction period of up to 5 
years. (See "Examples of How to Use UPV’ Factors" below for instructions on use with 
planning/design/construction periods.) 


The factors presented in the "Bb" tables, based on the OMB discount rates, are for calculating the 
present value of energy costs or savings accruing over 1 to 30 years and are to be used for life-cycle 
cost analysis of the energy component of Federal projects that are not primarily for conserving 
energy or providing renewable energy. 


Both sets of factors apply only to annual energy usage or savings that are the same each year over 
the service period that recur in uniform amounts. Refer to NIST Handbook 135 for evaluating 
annual energy amounts that vary in amount over time. 


The UPV’ factors incorporate rates of change in energy prices computed from prices projected by 
the Energy Information Administration (EIA) of the U.S. Department of Energy. Projections at the 
national level to the year 2010 are reported in the Annual Energy Outlook 1994 (DOE/EIA- 
0383(94)). Assumptions underlying the model used by EIA to project energy prices to the year 2010 
are presented in Supplement to the Annual Energy Outlook 1994 (DOE/EIA-0527(94)). EIA does 
not publish projections beyond the year 2010. Consequently, a separate methodology was used by 
EIA to generate energy prices from 2011 to 2030. For each region, energy prices by sector and fuel 
type are assumed to grow annually at the same average rate as the national price for the 
corresponding sector/fuel type during the period 1990-2010. The EIA price projections are not 
intended to forecast actual future prices, but rather what could happen under the conditions described 
in the report and the referenced documents. 


The formula for finding the present value (P) of future energy costs or savings is the following: 


a) 
M" 
nN 


N 
I 
(1994 +2) * 
x ——— =A x UPV’,, 
x Ge 5. 


where A, = base-year dollar cost of energy, i.e., the annual quantity of energy times its price 
in today’s dollars; 


t = counter used to designate each year, with t=1 for the year 1995; 

N = number of periods, e.g. years, over which energy costs or savings accrue; 

T9944) = projected average fuel price index! given in Tables Ca-1 through Ca-5 
for the year 1994+t and 

d = discount rate. 


Examples of How to Use UPV* Factors: 


UPV’(FEMP discount rate, no planning/design/construction period): To compute the present value 
of heating with distillate oil over 15 years for an energy-conserving design of a Federal office 
building in New Mexico, go to Table Ba-4, find the UPV’ factor for commercial distillate for 15 
years (14.65), and multiply the factor by the annual heating cost in today’s dollars. The cost in 
"today’s" dollars is the cost as of the date of analysis. 


UPV’(FEMP discount rate, with planning/design/construction period): (1) Find the UPV* factor for 
the combined lengths of the planning/design/construction period and the occupancy period (not to 
exceed 30 years), and (2) subtract from (1) the UPV’ factor for the planning/design/construction 
period alone. The difference is the UPV’ factor for the years over which energy costs or savings 
accrue. For example, suppose an energy-conserving Federal office building in New York is being 
designed. It is expected to have a planning/design/construction period of 5 years, after which it will 
be occupied for at least 25 years. To compute the present value of natural gas costs over 25 years 
of occupancy, go to Table Ba-1 and find the UPV’ factors for commercial natural gas for 5 years 
(4.82) and for 30 years (24.75). The difference (19.93) is the UPV’ factor for natural gas costs over 
25 years, beginning 5 years hence. Multiply 19.93 by the annual natural gas cost in today’s dollars 
to calculate the present value of natural gas costs over the study period. 


UPV*(OMB discount rates): To compute the present value of electricity costs over 30 years 
associated with the occupancy of a Federal office building in Ohio (where energy conservation is not 
a specific consideration in the LCC analysis), go to Table Bb-2, find the UPV’ factor for commercial 
electricity for 30 years (21.81), and multiply by the annual electricity cost in today’s dollars. 


NOTE: Because the discount rate used to calculate the Bb tables (OMB discount rate) is different 
for years 1-10 (2.5%) than for years 11-30 (2.8%), these factors cannot be used with a 
planning/design/construction period as shown above for the Ba tables (FEMP discount rate). Use 
the BLCC or DISCOUNT computer program for this purpose. For further explanation of the use 
of UPV’ factors, see NIST Handbook 135. 


The data in the tables which follow are reported for the 4 Census regions and the U.S. average. 
Figure B-1 presents a map showing the states corresponding to the 4 Census regions. The Census 
regions do not include American Samoa, Canal Zone, Guam, Puerto Rico, Trust Territory of the 
Pacific Islands, or the Virgin Islands. Analysts of Federal projects in these areas should use data 
which are "reasonable under the circumstances," and may refer to the tables with U.S. average data 
for guidance. 


'For greater precision, the UPV* factors reported in the Ba and Bb tables were computed using 
the unrounded form of the indices given in Tables Ca-1 through Ca-5. 


6 


‘suoibay snsuag Buimous saje}g Pe!uf) a4} 40 dew ‘}-qg anbi4 


snsuag eu} Jo neaing °S'f :801N0S 


(¢ uo}bay) 


as 
P1ONSG YINog 


SHesnyseesey 
enjysdweyy men 


A 


(; uoibay) (z uoj6ay) (p uojbay) 
ISVSHLYON 1SSMGIN isaM 


PANO DTUOWOMmM OM 


=a 


Jo} 9 ‘d 


10 S¢ 
ve ve 
Pe) (XG 
86 é2 
82 é¢ 
LGN 
98 02 
El 02 
6€ 61 
99 81 
68 ZT 
CL LD 
ve 91 
Ss} Silt 
SZ vl 


N1SV9 
LYOdSNVYL 


99S) ‘“SueaX G 03 dn 
ce Ic 61:92 26°08 
08°02 bh S2 £662 
82 02 89 be 6°82 
vl 61 16€2 v6 L2 
61 61 vl ee 6°92 
€9°8I SE°22 6 'SZ2 
4081 9S’ 12 6° bZ2 
6b ZIT GZL°02 £€6°€2 
06:91 €6 61 2622 
6c 9T Il 6 1612 
89°ST /é2 8t 06°02 
SO°ST cb ZI 88'6l 
cv vl 2S 9T 98°8I 
PL ASIE YL SL Aah 21 
Ol el v8 vl 8°91 
CVC S96eGl= B/S 
HL IE LO) SIE Syke 
COSGI= =CileeCl Somer 
OSs 0Le BCarle 09RAt 
ES) (oy = Coh8, (1 AHS) EL 
188 676 9 OI 
€0°'8 8S°8 6€'6 
ECL SLO SL TRS 
Ww 9 She9 Ser 
Ne is} Sp (FS) 
69 vb 88 br SI'S 
VEO ORC ae Cleat, 
BL 962 B0'E 
SSL 66a BV0nd 
Son0e OOM L0ED 
WOO SVOIN dIS3Y 
WIYLSNONI 


("aSn UO SUOL}INUSUL 


$0 pOluad uoLqonuqsuod/BuLuUe|[d e ayepowliodde 0} QE-9Z suPak 4OJ paquodey due su0jDeJ xMdN , 


Sh 
19° 
98° 
OL 
ee" 
Sse 
Ve 
96° 
Sit 
coe 
0S" 
ee) 
18° 
G6 
80 
61 
6c 
BE 
LAVA 
VS 
09° 
Sh 
69° 
Ce 


ANMSTNOORDDOAANMS 
De A oe BA oe A ee ee | 


9¢ 
14 
ve 
iG 
e 
KG 
2 
02 
02 
61 
81 
LI 
9T 
SI 
ST 


1SId 


L0 02 Vom Ce Sic "62 OF. WI e972 
c9 6l SEG. L0G Ve bc. Be Sz 
SI 6l 9202 BE EC Ob 82 H9'b2 
89 81 OL6 ls 89°0o a CN Gs6e 
61 81 v2.61 86:12 -6h°9¢ 1 Ed 
69 ZI ASD Te 972 Micee cS) SC. BE ae 
BI ZT LSIsses 0¢ 95 ye 09) 12 
59591 COWS GL Ol “6S £2. 1be0z 
Cle 9) SOVZAT GVO Ge SL9icc= LOZ 
sh Sit LV GOVE SC Osco Le alice 
66 tI 88ST IS Zi v9 02 “66 81 
Iv vl Bese ELeO S99 ol. OGe/T 
Ae) (ol! B9aV i V6 SIa.S9) Bie 1/9 
O2 81 COVE VE Sir S97 98ST 
8S cl LESOL “CE Vl V9) 91, 66aV 1 
€6 Il WL Ie AUST SIE te) (Sia All Al 
MG Nh A) Ge Sa MS) yl 7a ah 
6S OL ee UI SSIS tgs ail 
06 6 ASAI SYoy (HIG ASG 7 EL 
61 6 Como eer OL yy Th OS a0 
Lv 8 VORO 9226) 6 0s 9516 
CLL GONS lle 1) ee tesa. (4S) 3 
96-9 Sie he GS} 2 “Stash (0) iL 
Oleg GS) Sle ASA) WAL WL) 
Sho) (e) Shae Noll Si SERS) = SES 
GSW SVE Ve qe PMNS == VS 
99°€ Voee = 680e) 0 Ve. OB ie 
612 Gore = VGC ~SL0E = Obed 
68 T fA) Wh Moy AE EG i II 
96 0 HOT == 00 SO Tt “8620 
3414 WOO SVOIN QIS3Y ISIG 
WIDYAWNOD 


26 
0S 


90° 
09° 
vl 
sj) 


LI 


Jy) 
El 
09° 
v0 
Ly 
88" 
8c" 
De 
C0 


O 
Lud 
=e 


61 
‘61 
él 
81 
81 
LI 
“LI 
9T 
91 
ST 
SI 
vl 


| 


Lhe 
vl 
1S” 
98° 
02° 
eS: 
58" 
‘61 


ST 


Sv 
bl 
10° 
Lo 
OSV 
ye 
86° 
02° 
Ov 
8S" 
file 
S6 
el 
LG 
ev 
Og" 
Ls) 
[fis 


€¢ 
x4 
cc 
I2 
I¢ 
02 
6 


81 
LI 
LI 
9T 
ST 


SVOLN 


2 
6S 
v6 
Le 
09 
26 


£2" 
25" 
18: 
80° 
Ge" 
09° 
8" 


(JUOWJAA “PUB/ST APOYY ‘PLUBA|ASUUag ‘YO, MAN ‘A@SUal MeN 
‘AULYSAUWEH MAN ‘S7ZJESNYDeSSeW ‘AULEW ‘3NIL.IeUUOD) [ UOLbay snsua) 


(dWj4) JUadued Q°¢ = a4eu yUNODSIG 
» adh janj pue 40xdas asn-pua Aq ‘uoLJeLedSa adLud any 40} paysnfpe su0jde4 UNOISLG xAdN 


Ve cc ve 
‘€¢ 69 €2 
CC S6«C2 
ce UF C2 
‘Td €9°1¢ 
‘02 96 02 
02 72-02 
61 =/S561 
81 98°8T 
8I vi 8 
Lt Ov ZI 
She = 4s) 
SI 68 ST 
Sl rssd 
Vie Zev 
Cl is sel 
CLs 26981 
Te 28 11 
PietO Ly 
‘OL ST OL 
6 826 
8 6&8 
[Vee 
esr 9 
Sol S 
Vee SL 
1S Gees 
C. 882 
Ll vot 
‘0 860 
Jd] 1SIG 
WILNSGTS3Y 


‘Teg elqel 


| 


— 


&/0€ 
&/6¢ 
2/82 
B/L2 
2/92 
G2 
vc 
x4 
cc 
I2 
02 
61 
81 
LI 
9T 
SI 


PANO TWMOWOMm OD 


= 


raANOTOWOM OOD 


= 


JO} 9 ‘d aas) 
00°S¢ 80 °€2 
€€ ve 60 2 
SOrE? 68°12 
L6°2¢ Loe 1d 
WOU 99 02 
9S I¢ 10 02 
78°02 9 61 
Il 02 69 81 
Le 61 c0 81 
c9 81 ce LT 
heh VA GS) S)II 
60°ZT 06°ST 
I€ 91 Ay SL 
6S ST ev vi 
cL vl O9REL 
06 °€1 68 cl 
L0 €T OI cl 
(KG Cl (Sele 
OF TT vS ‘01 
8b OL SL°6 
656 S68 
89°8 €1 8 
QTL Ussevd 
€8°9 Ly'9 
88'S 09°S 
c6 Lv OLY 
96°€ 6L'€ 
662 LB°¢ 
00°2 €6'1 
00°T /6°0 
N1sv9 Wo0d 

LYOdSNVUL 


(‘asn uo suoLyonuqsul 


‘sueak G 03 dn jo poluad uolyonuysuod/buLuue|d e azepowwiodde 0} YE-92 SueaA UOJ Pa}UOdau Bue SuOJDPJ xMdN , 


BC 
LSE 
bl 
96" 
ue2 
BE" 
8S 
[te 
G6" 


LI 


el 


bl 


SVOLN GIS3y 


SAANMTOOR AD 


9¢ 
Sd 
ve 
o2 


cc 
I¢ 
02 
6l 


61 
Oe 
9b 
WS 
ai 
68° 
C0 
31 
a 
be” 
by 
ST 
oye 
OL 
LL 
v8 
06° 


81 
LI 
Mk 
SI 
bl 
vl 


cl 


II 
OT 


6 
Ls 
pl 
We 
89° 
sh) 
19° 
LS 
CS. 
Br 
ety 
BE" 
ce 
TG 
0c 
vl 
LO 
86° 
88 
ls 
99° 
SISp 
ey 


l€ 
0¢ 
62 
8 
Le 
9¢ 
Ge 
ve 
€¢ 
c¢ 
Ic 
02 
6l 
8I 
LI 
9T 


ve- 
LS 
BL 
66° 


61 


BE" 
SS) 
GO 
88 
C0" 


9T 


8c" 
Gor 
6t- 
8S 
99° 
GE 
[Ell 
cB 
$8 
88" 
06° 
16° 


LSId 


WIYLSNGNT 


Le 
9¢ 
G¢ 
be 
‘be 
ec 
c¢ 
Id 
02 
0c 
“61 
8I 
LI 
9T 


NoOTNORDDOFAMTW 
Sse 


eS 
€0° 
1S" 
66° 
bre 
68° 
ce 
Ce 
fel 
Sh 
88 
Ge 
HS) 
68° 
61 
Ly 
GE 
£0" 
0¢° 
SiS 
BL 
00° 
61° 
hey 
USE 


el 


9414 


Ic 
I¢ 
02 
61 
6 
8I 
81 
LI 


Jl 
ST 
ST 
vl 
el 


be 
SY 
Tas 
Sy he 
be 
eee 
‘8 
Gs) 
$0" 
Ly 
88" 
8d 
99° 
AU 
Lee 
Wee 
C0" 
Te 
US) 
C8 
70° 
CG 
BE 
cs 
€9° 


LT 


Ic 
02 
02 
61 
61 
8I 


LI 
AL 
9T 
ST 
ST 
vl 
vl 


08° 


el 


cl 


ve 


‘be 
bre 
SLs 
b0° 
Cen 
09° 
LB" 


ee 
cc 
c¢ 
I¢ 
02 
61 


61 
Mi 
09° 
€8° 
10° 
pe 
ev 
09° 
Liles 
C6 
90° 
0c 
ve 
Ve 
65 
OL 
08 
88° 


81 
LT 
9 
ot 
SI 


BE" 
6¢" 
Iv" 
Iv 
Iv 
Iv 
Ov 
6¢" 
[Moe 
ve 
Ws 
a 
vce 
‘81 
‘LI 
60° 
C0" 
v6" 
v8 
bl 
7S). 
CS) 
cv 
4 oe 
pe 


61 
vl 


le 
0¢ 
62 
82 
Le 
9¢ 
Gc 
ve 
ec 
cc 
I¢ 
02 
6l 


9T 
SI 
eT 
cl 
Il 
OT 


WO SVOLN QIS3Y 
WISYAWWOD 


(ULSUODSLM ‘270¥PG YANOS ‘OLYO ‘e70¥eG YIUON ‘eyYSeUgeN ‘LuNOSSLW 
“PJOSAUULW “UPBLYDLW ‘SPSUBY “PMO] ‘PUBLPUT ‘SLOUL{[][) Z UOLBaYy Snsua) 


€6 Lé 
vl Le 
GE 92 
vS G2 
cl be 
88 €2 
b0 €2 
6l ¢¢ 
ce 12 
bv 02 
SS 6l 
59 81 
bl LT 
18 91 
L8 ST 
c6 vl 
96 €1 
86 cl 
00 eI 
10 II 
10 O01 
106 
66 L 
869 
86'S 


1S1d 


ec 
“ee 
62° 
61° 
8c 
We 
Co 
/e)- 
OT” 
US) 
06° 
8c" 
09° 
86° 
Oe 
09° 
88° 
bl 
6¢" 
€9° 
98° 
$0" 
ve 
Ov 
0S" 
[sy 


I2 
02 


ogg 


91 be 
cS &¢ 
L822 
12° ¢é¢ 
bS I¢ 
98 02 
LT OE 
Lv 61 
GZ 81 
€0 81 
62 LT 
vS 91 
LL’SI 
00 ST 
I¢ vl 


SVOLN 


9° 
G6 
Gc 
5a" 
08° 
90° 
Le 
sis 
BL 
66° 
02° 
6¢° 
sh 
oh 


(dW34) quedued Q’¢ = a4ey JUNOdSIG 
, 2dhy Lanj pue u0zDes asn-pua Aq ‘UOLZeLeDSa |adLud janj uo peysnfpe suozde4 4UNODSLG x¥AdN 


G2 0€S2 6b 2 
ve b9 be C6 le 
ye 96 €¢ SE Te 
€2 82 €2 82°02 
ce 89°22 61 02 
ce 9812 8S 6l 
lé VI té 96 81 
02 Ov 02 ee BI 
Gh "S2:ot” 69/21 
81 88 8I e0 ZT 
Sr Wh sr ge ar 
AL Te gee sT 
SE SPI toy 14 
Sa) 69°S~ Zev 
VE S8eel 7S. el 
‘vI O00 PT 08 el 
ASG lh beth HLM: call 
‘él 9¢ cl 9e TT 
AGI -/AS NM teh 2 (0H 
Ol Lv Ot 026 
fey SESE Loy Ae) 19 
BE CONee Oiieee 
Le ODN a EGE 
Se SVS) GIS) 
Sp (OS SIS) 
We Sie eh) 7 
i Woy EVA tS 
Gy G [4336 
a> 26nlS Vos 
‘0 660 860 
ely USING, = ENE| 
WILNSGISSY 
“2-eg a1gel 


&/0€ 
2/62 
2/82 
®/L2 
&/9¢ 
S¢ 
be 
ec 
c¢ 
I¢ 
02 
61 
81 
LI 
9T 


PaANOTMOWOMm OD 


= 


'ANOTUOWOFR OD 


= 


(“asn uO SUuOLyoNUySUL 
JO} 9 “d aas) ‘sueak g 07 dn jo poluad uoLjoNuzsuod/buLUUe|d e ayepowModde 01 YE-9z Sueak JO} PaqJOdeu due su0jde} xMdN 


IL Si G6NCC" OB 9C es 1 9G 0 IS Ie 89 ve BE TE 88°92 26 OL 82 Ec che Ve ec we ty cc P/O 
vr v¢ cy cc c0 9¢ IT 0€ €2S¢ 69 61 IT Ic 00 2 Ob 0€ 2192 SS 6 91 €2. 79 €¢_ 09 62 SB ic "©/62 
GL Ec VBC. CCRSC 6G 6 Ve "ec OL 6502 CE ec Iv 62 9E°SC II 6 eG cc AON E2"S6 cece Ie E7BZ 
90 €¢ 92 Ic Ch he IL 8C Ie be 92 ST L002 €9:¢¢ Ih 8c 8S 72 99°8I LB 1c SE-2¢ OF Cc SL OZ EVTZ 
9E 22 SWS UI) SG Ee (Sine {SII €S 6l ¢c6 12 Ib le 08 €2 02°81 [212 £9 1e 99'1¢ 7iMe 2/92 
Se) IG MG yl 4G UL Bae WL 10 LOE GG Wire MU ae Abell vS 02 8602 96°02 LS'6l 14 
€6 0¢ BO So 1G Ci Se Sg Se i cv 81 6b 02 OF S2 61'e2e €2 LI 98°61 8202 8202 96 81 v2 
61 02 NA ASG the SO IWS (el SL Sool Se Ol ibe ayeeenlc. (6 / aon 1 61 “S'6E SS 56) eset 14 
Sv 6l QS Os WG GWT Bee (eS SCWAL LOM6L “E62 vSu0d, Ici Ly 8l S88 98 8T IZ AT c¢ 
OZ 81 0S 2T vy 61 vO ce Ih 6 9 ST 99°91 Se Sl ve co OL 61 89 ST SE Ciel Viesie Op aa I¢ 
€6 LT ONE IS HL A) GS ISIE GLO IiL vO Ol Gh 7l TE te SSL Ef ST COcT SE On Oh Sr 02 
OAL Mo GL ML 00 We SL 2 WE al yest TAS) 8602 Gb 71 9S 71 6291 £9 9) Sor esi 61 
is SI SUP SIL AS) SL Moy fie AS) ISIE (OVS (21 EV 26S 82eo) Wee 8621 VS SI SBS) Sh °St -70eSi 81 
85 ST VE Vi 96S SEOee 00) SI 6261 Tis Ses 6heBy 7, 90) aeael Sivt BONS] Ti Sl ve LI 
LEA LOS AORST Ow cic, 99a VVAEL “Zev vl Al “CES Se ect Ov! 6271 Tevl Sel 91 
G6 E1 See A VI ASE Sil Seca cOegr S2Gl “over “80-9 rer cl ai coEl 6YEl IS) beac SI 
Gl {31 WG Me ei ey iat We SL Oe ii SOL 29°cl 0 Sl Greer 27 i Cycl (9Nel 69-21 VEZ vl 
1G Gll CASE Ser SO2eCe siycal 169 (011 Ve TL “280r 66 £0 “SSiZ0 (08 OT Oy Sha see) sea! el 
Ov II Ao) (OIE S17 WL (ol) GIL Cov VEIL 810) (0)! LOS Z60r vet Tt Tio 62:01 OO Tl I0 IL 0901 cl 
cS OL GOT 2Ge0 9 i 9S 0 3086 S876 CLO VLIT 99°01 Ob6 166 STi0l Si OL T8K6 II 
£96 S26) 0956." 8S) 0) *29by “8S 8 LONG Geb. “E9°0T (256, 99°8 vI6. 8€6 826 10'6 Ol 
1Z°8 Ph (USS Are oy JAS che Sees Iie, Colo, E28) Ob 7 0¢ 8 668 6€8 618 6 
6L 1 SEE SIE SES WE he 0 /L OV Vas Wass Oe Ape Gy, USM. by OE 8 
589 Cee oC GES SES GY) VspOe S989 “Ze le 6, OF ro EGOS GSeo) Ears aa L 
06'S LES I80Se “009s Ole Se ay. LOS SSE We Os BSE 8yS GOSS BOeae VONse toes 9 
v6 0 LBVe "COV SWaSe 28 Ve BSay bh, 8 7. 71S) PB. 097 60> SEU. SEs “View S 
Lo € 96°e, 96) te Ole Bees dulce LONE. Obst. Ziv. 8Bree  VLee LB ES -EBPE: Chee = bee v 
66 ¢ Ws lo GUS WG 1S C6, SOC; BOE T62, SB 6°. 6B'¢C BE, Thi € 
002 AWG Gy I WG Sloe aor S60, 86 i “S0Z. Soule cot L6%- vot ove Ver é 
00°T COAT, 001) 20mie s860R 8on0 OOT C0. COT 8670) 860 660 860 860 660 I 
N1SV9 VOD" “SVOUN NGTSad ssid Soa WOOD SWOIN GIS3HY I1SIG 9413 SVOLN Sd SUStG “S9aH4 N 
LYOdSNVYL WIUYLSNONt WIDYSWWNOD WILN30TS34 


(BLULBULA 7S9M ‘BLULBILA ‘SPXA ‘BaSSeuUAa, ‘ePUL{O’eD YINOS ‘eWOYe/ yO ‘eUL{O’eD YQUON ‘Lddississiw ‘pue|/ALeW 
‘PUPLSLNO] “AyONJUayY “164089 ‘epluol4 “PLqUN[OD JO 79L47S1Q ‘aueMejag ‘SesUeyUY ‘ewege|¥) ¢ UOLbay sNsua) 


(dW34) JUedued Q°E = a7eYy JUNODSLG 
2 2d} [any pue 40}DaS asn-pua Aq ‘UOLJe|edSa adLud Lan} 4OJ paysnfpe su0jde4 4UNOISLG xAdN “E-eg aLgeL 


10 


raANOTMOWOMmM OOD 


ee 


JO} 9 ‘d 9aS) 
IL S¢ 86° cc 08°92 IIT'TI€ 
vv v2 ouce cl 94 ~TE OS 
GL’ €? VE C= CO4SS= Tis6¢ 
90 €2 GG1G Gy 7e Th 8¢ 
9¢° 22 99N 0G SIQEEG lee ES 
G9 12 G0'02 64°22 OL 92 
€6 02 €v 6l 96 12 60°92 
61 02 08°8I €1 12 80° t2 
Gv 61 9181 62°02 90°€2 
02°81 0S ZI vb 6l 0°22 
€6 LI 8 Sih 8S) Si Zr 1g 
TAL GiGi CLrEL  00n0G 
Ze 91 GpST v8 9 /6'8I 
8S ST vl vl 96ST v6 ZI 
inal 10 vl ZO'ST T1691 
G6 el SGret Zev 28S 
AILS Il USGL GAS SS) ll 
92 cl CLE Goa ci Ole el 
Ov Il LOLOL Syke 69ed 
cS 01 Gl ANE AS ANE RS) ALE 
€9°6 826 096 €&9'0I 
IZ'8 oy 8) < 2958" tVA6 
(Syl YL VS Sane GEaG 
G89 Jo) EL 
06'S LLG 98S 029 
v6 1 LY) Cot ZIeS 
l6°€ 9658 Soe. Oly 
66 °2 ORGS Sonce = AUR 
002 VOR. (601 VON? 
00 T AVL (Oe, ~~ aoa! 
N1SVv9 WOD SVOLIN GIS3Y 
LYOdSNVYL WIYLSNGNI 


, 9dh} [anj pue 40S asn-pua Aq ‘UOLJeLedSa adLud any 4OJ paysn{pe suozde4 yuNOISIG x¥AdN 


LV" 
OL 
L6" 
Ge 
ev 
Se) 
58" 
50° 
SG. 
Iv 
ES) 
CL 
L8° 
00° 
lb 
SG. 
co 
Iv" 
6r- 
oon 
Os). 
Lo) 


LSId 


+OONADOFAMTIN 
egegeo oe 


9¢ 
SG 
bé 
bé 
€ 
cc 
I¢ 
Id 
0c 
6l 
8I 
ial 
9T 
9T 


vl 


‘02 
69° 
ae 
Qi 
LG 
Liles 
G 
oe 
02” 
79° 
80° 
0S” 
06° 
62° 
os) 
C0 
oS 
69° 
10° 
OS 
8S" 
C8 
$0" 
Sa 


61 
61 
8I 
8I 
“al 
LI 
9T 
9T 
SI 
Si 
vl 
el 
el 


Deal 


Lee 1S Se 
c8 02 18 b2 
Te 0¢ Il ve 
08 61 6€ €2 
LGD LES GE 
CL BT 6 Te 
8I 8 61 I¢ 
LIAL Sy. 0¢ 
C0 ZT 99 61 
bre 9 =88 81 
v8 ST OI 81 
Oo Si (Wee (21 
8S vl 8r II 
(Ao {31 SE) GIL 
WG isl) tas ill 
65° cl 86 1 
06 Il cl el 
61 Il S¢ dl 
SIZ DIC AS 1 
OG AV 0 
v88 89°6 
90°85 72958 
SOv ee SE 
Iv9 €89 
4SS 06S 
69'b S67 
YEAS = (0), 18 
LONCe LONE 
cole Low? 
860 001 
WO SVOLN 


06°0€ G9 Ze 
C6 62 98 92 
€6°8¢ 90 92 
v6 Le" “S2@ G2 
6°92 eb ve 
v6°S2 09 €2 
V6 7e 92 c¢ 
6 €¢ 16 2 
16'¢ce 012 
68'I2 LI 02 
98°02 82 6l 
8 6l 8 81 
64°81 9b LI 
CYL IL WAS) SL 
(VE Sill (US) Sit 
Si) Gil SI) tl 
6S vl 69 €1 
WS SLE GLE AL 
Gl. SVE AM 
Iv Il 8201 
ve Ol 186 
826 cB 8 
1¢ 8) EBNZ 
HL SI 
ES) IG 
LOS 68't 
v0 rv I6€ 
coe 62 
OG You 
00°'T 660 
GIsay 1SId 
WIOYAWWO9 


v8" 
OW 
98° 
pe 
18° 
LO” 
We 


el 


IZ 
I2 
02 
02 
61 
6l 
8I 


‘8 
eSh 
26° 
62 
19° 
86 
62° 


LI 
91 
9T 
ST 
vl 
vl 


3413 


ta 
68° 
a 
Clty 
88 
“Ud 


61 


6b" 
BL 
$0" 
Abe 
(Sh, 
18° 
v0 
Gc 
ot 
19 
cB 
86° 
Sloe 


be 
4 
2 
a 
I¢ 


02 
61 
61 
81 
LI 
9T 
9T 
SI 


SVOLN 


(*a8SN UO SUOLZINIYSUL 
‘sueak G 0} dn jO pOluad uolyoNuysuod/HuLuue|d e& azyepouMOdDe 03 NE-92 SueaA “OJ Pa UOdau Bue SuOJDEJ xMdf) 


(6uLwoxM ‘UuoZbULYSeM ‘Ye ‘UOBAIQ ‘ODLXeW MAN ‘epeAeN ‘eUeIUOW ‘OYepT 
“LLOEMPH ‘OPPUOlOD ‘PLUJOJL/ED ‘PUOZLUY ‘eySe/Y) p UOLbaY SNsua) 


(dW34) quaouad Q°¢ = a3eY quUNOISIG 


66° be 90°S2 20 te 
O€ pe Ob be Sb ee 
09°€e eZ'te LB Te 
68°c¢c v0 be Le Te 
Ltée ve ee 19 02 
by te €9' le S002 
02°0¢ 16°02 Ib 6l 
S661. 2) 02 £2 81 
81 6l cv 6l II 8l 
eet Sosa Tevet 
Co A Gara Sot 
L8e9T “G0ez SU 9r 
QU: Geo seeest 
AS AAS TOS eE 
coe Toe Beal 
8v €1 62 eT 60 ET 
eocl 86 cl evel 
G7 SOR e a0 
Zh O15 2 Bist se Ze 01T 
00°01 O€ OL c66 
SO ie (Il 
92.8) S0S.8s Sa8 
tee Se (I 
EO OY. EY) 
UW) LSS) 
OL bv O8b tL vb 
WES OS Gh ts 
982 162 68¢ 
Bob Slob Soh 
460 860 860 

9d] LSIG 9414 

WILNSGTS3Y 

“y-ed e1qel 


e 


®/0€ 
&/62 
2/82 
P/L2 
&/92 
S¢ 
be 
4 
c¢ 
T2 
02 
él 
81 
LI 
9T 
ST 


PSN OO SLO OMm OD 


= 


iby 


raAN OO TL WO'™ OD 


= 


JO} 9 ‘d 99S) 
Ee SZ ve ve 80°82 tb Te 
vv vd pl €¢ Ge le Ib 0€ 
GL'€2 Gite li 9IG seo 
90° €¢ 6b cc 99°S2 SE’ 8Zz 
9€ 2c Sia I (Le GS 
G92 61 12 €8°€2 82°92 
€6°02 cS 02 9622 te SZ 
61 02 USsol L40°CG) OlevG 
Gv 61 Gaol Shae SIL -eg 
02 81 vvesl= 86 0G OL 2 
€6 LT WL HL AS OIL tl) te 
9T LT 86 91 9b 8I 66°61 
Le 91 SG ON (Sy IL 1S) Hl 
85 ST OVESI 099 228) 941 
LL vl 89'rpT S9 ST 08 °9I 
G6 eT ste) {21L (2 WAL ye Sil 
Gl Sit CS SE SIL LS) vA 
Ve ll OG Gi SL Gib (hS) {S1L 
Ov IT WAS AIL ARS IL AS IL 
cS OL OVA0Ie E80 = vizeut 
€9°6 [Sso> “986s “9es00 
IZ'8 v9 8 688 626 
(yl Whi G3, ~ & ') 
G89 L8e9> S689) 9 7 
06'S 98'S 86S I19 
v6 0 68'bp 00S 90'S 
l6°¢ l6e6e cer. CUPL, 
66 '2 Conc. COmee = 00Re 
00°¢ sf) I AG = (ole) 1 
00'T OO ORT 66.0 
N1sv9 WOO SVOLN QIS3Y 
LYOdSNVYL WIULSNONI 


LI 


{sid 


9¢ 
9¢ 
Gc 
bc 
2 
ec 
cc 
I¢ 
02 
6 
81 
LI 
LI 


Mh 
BL 
02 
61 
61 
81 
81 
LT 
Ol 
91 
GI 
GI 
“yl 
el 


I¢ 
02 


Oa 


Ze) 
OT 
79° 
‘02 
LS 
‘61 
‘81 
‘LT 
EL 
or 
NK 
ST 
‘bl 


II 


I¢ 
Ic 
02 


6 


S6 v2 
Le ve 
85 €2 
8822 
LLG 
Sv I¢ 
cL 02 
L6 61 
ce 6L 
9v BI 
69 LT 
16 91 
Ef) 
0€ ST 
6v vl 
1) tell 
c8 cl 
L6 Il 
OT Il 
ve Ol 
LE'6 
6v 8 
HL 
Whe 
08°S 
88° 1 

e 

c 

I 

I 


WOD SWOLN GIS3Y 


Ly 0€ LS °9¢ 
cS 62 £8 SC 
LS'8¢c 80 °S¢ 
195LG VE 
v9°92 5S €2 
MS) V6, AVL (Ge 
OL v2 96'T2 
HLNTG NENG 
Dace, cyan 
bl Ic 0S 61 
S/0¢ L981 
G6) 1p) 21 
vl 81 S6 9T 
CATA 80) 91 
cL OL O61 ST 
02ST 62 'vI 
LO VA Beret 
COE OVACL 
SIS GUL te) A 
8b Il 65°01 
cy 01 S956 
SEO) 69798 
BEB. Le 
col OY 
Lig. 08s 
elS 8'V 
Ol v 8g 
ADAE. 16k 
WO?g. Sol 
10 T 860 
1SId 
WIOYSWWOD 


CL 
8d" 
18 
ce 
v8 
oon 
18° 
8c 
CL 


9T 


02 
02 
61 
61 
81 
81 
LI 
LI 
9T 


Si 
LEST 
L6" 
Ste 
Te 
50° 
[Ls 
89° 


ST 
a! 
4! 


| 


=) 


ie 
Ly’ 
28" 
oe 
05° 
28" 
eT’ 
ey" 
el” 
66" 
92" 
1S" 
GL’ 
86" 


ve 
2 
cc 
cc 
I¢ 
02 
02 
61 
81 
ZI 
HAL 
9T 
SI 
vl 


SVOLN 


BbPIAAY PazeIS pazLun 


(dW34) Juaduad Q°¢ = a3ey JuUNOISIG 
» adh} Lan} pue 40zDas asn-pua Aq ‘uoLyeLedSa adLud [any UOJ paysn{pe suojde4 4UNOISLG xAdN 


(“aSn UO SUOL}ONUySUL 
“sueak G 0} dn jo potued uolyonuysuod/buLuue|d e ajyepommodode 01 YE-92 Sueak OJ paquodau sue su049e} xMdf 


€6 
ols 
BE" 
09° 
08° 
00° 
81 
Ne 
sl 
L9° 
18° 
v6 
90° 
SII 
Lo 
Shoe 
ev 
6b 
Is 
Loe 
he) 
OZ 
el 
Dis 
08° 
€8- 


88 
I2 
eS 
v8 


bl 
cv 
OL 
96° 
Co 


9V 


69° 
16° 
Le 
Oe 


‘be OV 02 
UC SISEC 
ree” «Clee 
0c OF 2? 
cc 46L I¢ 
2 Ih td 
0c Ib 02 
6 IZ 6l 
61 66 8T 
Sl 92781 
EY See 
OT S755) 
91 86 ST 
GI 02 SI 
‘vl Ov vl 
EL S6arel 
‘a 321 
i Cott 
lt bert 
(01 O2-0T 
"6, CE*6 
8° as 
le - Caee 
Ge T8s9 
Sy 1a) 5 
VY. SLY 
fee eee 
‘G 6892 
i rot 
‘0 860 
Jd] LSIG 
WILNS0TS3Y 


"G-eg e1gel 


e 


&/0€ 


raNO TW WOM OD 


= 


12 


raANOTMOWMmOD 


= 


‘G66T Auenuqa4 UL PpasStAds aq 0} paydadxa aue saqeu JUNOISLP gWO 


GLAGSC 06 Ic G6 92 98 °T€ 
10 S2 Soler SOIC WB 08 
0€ v2 08°02 9€°S2 9L'62 
LS €2 €2 0¢ SS 7e* 1282 
08° cc 99 GL MELE? 199 9c 
60°22 LOOT, Lorde Sion 
WS UG fy 81 £0 ¢¢ §9 92 
85 02 ee SG UG WES vg 
18 61 SOsAL VLE OCe aizetc 
€0 61 COST SHO 6b Ec? 
be 81 86 ST v9 BI ee I2 
br ZT COG, OAWaly VC 10d 
ie) Sk EDA As i Gel 
18 ST G6nel 86ST “STs 
66 tI Lech Ossi 60 At 
ST vl WG Sb vib ee OU 
6¢ ET V600l 9¢28r wear 
cb cl Abn Vem VA8eei 
WASi Ul CO culty Oeec 
99 0 BONG) SOP 99NUL 
066 S06 vl6 GOI 
v6 8 CONS OL NBE EONS 

86° Z Coe Veale S88 

10 2 WASPS) ANS) aa 

€0°9 JORGE LOnSE OER 

v0°S EVE SONVA VEC 

S00 Se) BONES WALA 

S0'€ Hi (old GB INS 

v0°¢ NN SRG 

c0'T So) “00s om 

N1Sv9 WO SVOIN GIS3Y 

LYOdSNVYL WIYLSNGNI 


cl 


Il 


cl 


LSId 


NoOtNOKanoFKWNOS 
asses 


ie 
Co. 
VS 
bl 
C6" 


9¢ 
Gc 
ve 
€ 


“€¢ 
Bc 
br 
09° 
vl 
88" 
00° 
ell 
OG. 
Ge 
Iv" 
6 
SS" 
sy 
Cy 
98° 
98° 
98° 
L8° 


cc 
I¢ 
02 
61 
8I 
81 


Jl 
SI 


19° 


el 
vl 
O01 


02 


“02 
b9° 


él 


‘61 
he) 
‘81 
Osi 
10° 
Sv 
L8° 
8c" 
[Sy 
90° 
cv 
(ill 
Ute 
ev 
ee 
C0 
0c" 
69° 
16° 
OT” 
8c 


81 


/A\ 
LI 
91 
SI 
ST 
vl 
vl 


J414 


18° 
Oe 
‘02 
ve 
OL 
‘61 
HAS) 
66° 
Ov 
08° 
“OT 
CIS) 
16° 
Se 
8S" 
06° 
6T 
Sv 
OL 
€6" 
Bd 
cv 
0S” 
09 
oh 


LL 


vl 


8I 


I2 
IZ 


4 
61 


81 
LI 
LI 
9T 


SI 
vl 


9p Sz 
pl've 
10 v2 
82 £2 
€5°22 
8/'T2 
1012 
ve 02 
Or 61 
9981 
98° I 
G0‘ZI 
€2 ‘91 
Ov ‘ST 
GS ‘YI 
02 '€I 
8 21 
16'11 
O1'TI 
£201 
0S°6 

658 

69°/ 

9/°9 

€8°S 


02 TE 28 92 
02 0€ OL 92 
02 62 ce S2 
61° 8c €S be 
SIVA. CANE 
A Qe sbOnce 
OI Sao WL ce 
Wve 6c 1 
cl te Sv 0¢ 
60°22 19 61 
90°Te 92°81 
€0°02 68 ZI 
00°6t 20 ZI 
96WZE 9 
c6 91 = SI 
88ST ve v1 
C8 vl cv el 
GSZel 6b 21 
99°cI 9S IT 
EG Con Ol 
HY OL As} (9 

996 €88 

ve 8 =bBL 

vel G89 

[C9 985 

02S 88'P 

Svs AOne 

Ol €& £62 

S02 96'T 

cO'T 86°0 

GISsay = LSI 
WIDYSWWO9 


St 
00° 
vs” 
90° 
MS) 
90° 
0S" 
10° 
9b" 
06° 
coe 
€L 
‘bl 
0S 
G8" 
61 
USS 
18° 
60° 
9¢" 
GL 
96° 


cl 


02 
02 
61 
61 
81 
81 
LI 
LI 
9T 
ST 
SI 
vl 


el 


3414 


“p661 YdUeW JO SE a}eu 4UNODSLP QHO 


Gb be 
81 &2 
{le 
cv cc 
eZ 12 
20 12 
T€ 02 
8S 61 
G8 81 
OT 81 
Soeal 
8S 91 
08 ST 
10 ST 
Ie vl 
Ov El 
LS 
We Ul 
06 OI 
90 OT 
9¢ 6 

Lv'8 

6S / 

899 

(YESS) 


SVOIN 


(QUOWIAA “PUB{ST apoyYy “BLUPA|ASUUAad ‘Y¥IOX MeN ‘AaSUal MAN 
‘AALYSAWEH MAN “SZZAaSNYDeSSeW ‘AULEW ‘4NDL7ZDeUU0Z) [ UOLbaYy SNsua7 


(.v6-V 4ELNIULD BHO) “(OE-TT S4eaX) xg°2 pue (OT-T Sueak) ¥G°Z = azey JuNoIsiGq 
adh} [any pue 40WDaS asn-pua Aq ‘uoLyeLedSa adLud [anj uoj paysn{pe su0zde4 4UNODSLG xAdN 


c6 be =(06 be 
be ve bebe 
G5:°E2= '9S°E 
G8°¢2e 8 °e2 
I cc Ltée 
Ey Ie 9 Ie 
02°02 vl 02 
96°61 10 02 
[2 6l de 6L 
9p BI IS 8I 
69 Al -VEeeL 
L6poT 86 5aT 
CL ol 4a 
(ey SI (AS SI 
(SP Ib Spal 
69ST 722 ET 
98 cl 28 él 
Lover c0ner 
Shel Sit 
82 OL Ze OL 
GSmO) KeSio 
€9°8 09°8 
(Hey LSS) i 
SVE) YE) 
US) LS 
S8v cb LY 
06€ BE 
v6¢ 16¢ 
[Moy |b 'SToy. 1h 
66:0 860 
dd] LSIG 
WILNS0TS3Y 


“T-4a PLqel 


86 ¢¢ 
6£ 22 
62 I¢ 
81 12 
9S 02 
26 61 
82 61 
29 81 
G6 ZI 
Le Lt 
Asp! s) 
98 ST 
bi ST 
Iv vl 
99°ET 
06 21 
él él 
VE ALL 
9S OT 
9/6 
60 6 
vc'8 
BEL 
CS59 

S 

4 

e 

4 


9414 


e 


PeaNOOTUOWOMm OD 


= 


13 


PANO TUOWWOM™m™ OD 


= 


"G66 Auenuga4 UL pastAas aq 0} paydedxa aue saqeu 4UNOISLP gNO 


GL SG SLGG TS) 1g DL AS 
10 S2 WIENS 4 ASG TIS) us 
62 02 Ly cé cy Se 69 °0€ 
95 €¢ c8 Id 09 ¥2 1S 62 
cB é¢ MWe WENT aie (Xe 
80 22 OG 2 Ge ae 1 
ee I 18 61 60°22 2 92 
95 02 LGI= Va. SSS? 
6/ 61 Ov 8I 6€ 02 90° b2 
10 61 CORA CSmOle wAbEce 
GG As}ll So Db OY iL Ley Ne 
Iv ZI OG OE OL LL Ge We 
09 9T vv SI 16 91 69°61 
82 ST ES lk t2h0) Qt (HS) (3) 
S6 vl SSaeIe eS 16r0A0 
Il vl 80 €1 ve vl Ob 9T 
9c El LGC) SC El 6c.Si 
BE cl SVL SUVA yAlsava0 
(KS) LLL ESO SV HORE 
19 OL AS} (@) SS) (DIL iio IL 
G8 6 SisG> 6/6) S96n0 
06 8 CoS) bse 6626 

Come Ve OB EE SCO RS 

969 OS Vor thy 

86'S DESSS Once 909 

00°S LiN One SCR 

10 Comes Gbuce Clay 

c0€ NG = OWS WIE ts 

c0¢ SO O0ne. “90K 

101 hoy (OO E30) It 

N1sv9 WO SWOLN dIS3y 

LYOdSNVYL WIYLSNaNnt 


{sid 


ANMTNONADOCOFAS 
eSstaeseceoe 


“82 
MG 
“92 
[9G 
‘be 
{YG 
“€2 
CC 
1K 
‘02 
6 
81 
ay 
Il 
aS 
al 


cl 
6S 


50° 
60 
C6 
ee" 


0c 
al 
12 
02 
él 
61 
‘81 
“81 
“/e\l 
19) 
il 
“Siil 
‘bl 
‘bl 


9414 


18° 
Oe 
ef 
vc 
OL 
bl 
HES, 
66° 
OV" 
08 
81 
sis 
16 
Sc 
8S 
06 
61° 
St 
OL 
£6 
82° 
cv 
0S 
79 
ee 
C8 


cS 
08° 
80° 
ve- 
09° 
$8" 
60° 
Oo 
vs” 
ce 
S6" 
Al 
joke) 
0S" 
oo) 
18° 
56 
80° 
0c 
ce 
6S 
ey 
Qe 
€8° 
06° 
S6" 


Sc 
vc 
vc 
ee 
cc 
I2 
I¢ 
02 
6 
81 
LI 
ZI 
9T 
SI 


ce" 
6° 
vo 
61 
vr 
80° 
€0° 
96° 
06° 
eB 
Be 
89° 
09° 


ce 
T€ 
0¢ 
62 
82 
Le 
9¢ 
v2 
€ 


WO SVOIN QIS3¥ 
WISYSWNO9 


(ULSUODSIM °8}0¥G YINOS ‘OLYO “e}0¥eG YIUON ‘eYSeUgeN ‘LuNOSS LW 
“BJOSAUULW “UPBLYILW “SPSUPY “PMO] ‘eURLPUT ‘SLOUL|{]) Z UOLbay Snsua) 


GL’ 
26" 
80° 
20" 
Of 
By" 
09° 
02° 
6L” 
88 
G6. 
20° 
10° 
it 
vl’ 
OT 
91 
91" 


8d 
Le 
Le 
9¢ 
Ge 
{4 
ec 
cc 
I¢ 
02 


{sid 


18° 
Les 
08° 
82° 
Sie 
02° 
€9° 
SO 
Sv 
v8 
1G 
OS 
06° 
as 
OS 
6L° 
50° 
6c 
cS 
bl 
80° 
STG. 
6e" 
cS 
09° 
bl 


I¢ 
I2 
02 
02 
61 
61 
81 
81 
LI 
9T 
91 
SI 
vl 
a! 


=) 
Ww 


"p66 YOUEW JO SP 2324 4UNODSLP gHO 


S8 v2 
LI v2 
6b €¢ 
6L 22 
80 22 
LE Ie 
v9 02 
06 61 
9T 61 
Ov 81 
coal 
$8 9T 
90 91 
SZ.51 


SVOLN 


(ov6-V ARLNIULD GO) ‘(OE-TT SueeA) ¥g°Z pue (OT-T SueaX) ¥G°Z = aqeY YUNODSILG 
"adXy any pue 403DaS asn-pua Aq ‘uoLzeLeISa adLud [any 4oJ paysn{pe su0jde4 yUNODSLG ¥AdN 


6 
G9 
06 
ST 


BE" 
19) 
cB 
20° 
1c" 
6¢° 
9S 
CL 
L8° 
00° 
cl 
a 
ve 
ey 
1S" 
8S 


92 £0°92 
"G2 2e°S2 
be 19'b2 
ye 88°E2 
€2 GI'€2 
22 Ov ee 
I2 €9°T2 
12 98°02 
02 80°02 
61 82" 
BI lh" 
iT 19° 
9 18° 
91 96" 


aaa 
lon) 
wo 


Jd]  1S10 
WILNAGISSY 


“é-48 e1gel 


IL €2 
cS Cc? 
26 I¢ 
Ie 12 
89 02 
G0 02 
Ov 61 
bl 81 
L0'81 


3313 


1'aNOOTLUOWOMm OD 


= 


14 


(HNO TO OMm OD 


feo 


"G66 Auenuga4 UL PaslAdu aq 0} paqydadxa aue saqeu JUNODSLP gO 


“p66T YD4UeW JO SP 3}RU YUNOISLP QWO 


e 


ANI TUOOMm OD 


= 


15 


€8 G2 LOVES 09 ic? 90 CE, SC 189502 61 ce G68 S¢ PE ce 99 Ze 05 02 9p ve T0Sc 16 te S02 
LL S¢ cored. 92196 OO Te 97 92 102 102 99 1d. 9006 J6da08, 78.92 S002 OB-6¢ §€.ve Seve Ly ee 
6€ v2 Ivy ¢¢ ¢c6S¢ 662 9952 CZ GI CLild S6¢ ve .0€ 90/9¢- 6S 61 Clue “EO"Se" ace Bowe 
99°C? GLC 20 SC B88, SBare Iz (61 95100 “Cees GL6c ve Sc. cr oD by cc £6 2c 88 ec Lele 
C6 cc UNG CC WE SERIE CONC. 10-38) 00°02 8h¢ec vI'82 Ib ve £9°8I bile Ieee Bl ee 99°70 
LL é¢ IWS SG LL Ie IGS SIL GL CVAGLRC LIC G0NLG VSGa. elu vO Ie 6b Ie Lb ie €0°0¢ 
Iv I¢ 88°6l 62 2o Wh Se Be ce OVAL SIE (AO Wout) CG GL GG — iS) yeh ce 0¢ 92 02 SZ 0c 6€ 6 
59 0¢ WE OIL GS) IG WS We 1S IG Gl) CCiBL 0C0C banc eatc, 8021 09°6t 10°02 20 0¢e v2 8I 
L8 61 vSa8l, VL0G BSE B90 SiO COWAL “Creo “06sec O0l1e vSe9r Q8NGL S@n6l “Zesor —s0uel 
80 61 Sh Sh) Ol AGS Gh Ol Sa Gil of) IE ISS) IL Be Ga GIL (We thoy SIL cClost OS sr Sel  tyet 
62 81 GIL 96 Sil SS, a “S658 GEST SS OIL) AL SVE IG Stoll ih Sill Qe AL “GLa SPaTT sar Ot 
87 ZI wy 9l 90 8I 66 02 40 81 92 FI OORS= COVA 18980. ve 8 CB avL 09°91 v6 91 969% c0 91 
£9) OW CaS) Si AL Ch ol 38 Al wie Wet We St WY OL Br Al aa vl CBNST Viol Wa 9 east 
v8 ST 86 V1 bo 9T 92 BI 82 91 IS €1 SSL hs SIE IS) ih US) Oil WE) SU SO SIE WS SIE SIS SIE chisel 
10ST WG Wl Ge Sil oll Al as Sit 3) ell CPS SIS Wik iy IL (I]t E¢.Vl cS vl SS yl vB ET 
9T v1 AP tsb oe wit Gh Sivivit 4 Gl WG WAS 7s Sl ws) il Ws Gil GPA WEIS WAASIL Shoe sil 
0 EL 69° CL 9 Sl S0iSl- CS ch coat CCCl VS CL VerSh 696 COUT O92 O8iel Werel Level 
ev cl 68 Tl 1S ch S6 ch “8Sicl 8-0 Gvall “ZOqt Chl C2 cl yoo SA 00a Once eS au 
vS Il AQ OE CSL SG we) ie Sit Wl vl Ol IT Il OO €L 9Z'TT €2°01 COL With Vl SZs08 
v9 O01 ve 0 VO SAI 89.0 y6 466 ve Ol 88 Il 6201 056 60 01 92 OL 92 OL 266 
88 6 CSop 98 6e ce OL Beiby 08/8 ISO GO “BO Wb Mao Get SEG, CSG, (2S) 2e16 
c6 8 29 Br 68 8p 79 Or 88 8) 1018 Se NM OL Slat) 0) OSEBE. \OONSP eS s0p=socnd 
961 ETE Gy JE MSS) 1} the} (4 1h OS e OLas 0988e eos 9 7 LON 99) 1 SOE ICO 
869 OOF 16 OR Wize 388 OF 7/659 EDS HL eh oy SY) RDS aS WE) VAY) 
009 OSS 960Sr 089) 68Gp aia WLS hs Sy SIS OW Ge GIS) VES VE Sp = SVE SEES 
10'S vO Oot oS. 06st, V9n, SIP Wop SAS Gay WS) 17 9b €8r cbr IB PL 
c0 0 HO WO SIL ip Wate SES WORS SOS Ab ip ota Cy GOlEs BBC. FBR, GBC 
c0 € VOTES SHOVE OIE, Voce 198 12 DG wy Gg Wl oy G43 96¢ <6¢ Abi Vor? 
c0 2 ‘SWG NS NG I ND) OOK, 00K “901 965) 6 Bowl SOs, .a0sie Sour 
10 1 COS SO sip 0 i Gou0h s86x0 OOM 00s 0c 66.0) 8650 00T 860 860 O0T 
N1SW9 WOD SWOLIN QISHd J1SId 9414 WO SVOIN GIS3Y I1SIG 93414 SVOLN dd] ISIC 9415 
LYOdSNVUL WIULSNaNnt WIDYAWWOD WILN3G1S3u 


(PLULBILA 759M “PLULBIIA “Sexe, ‘aassauUal ‘eUL/O4eD YINOS ‘eWOYe! yO ‘eUL{OUeD YIUON ‘LddLSSISSiW ‘pue|AEW 
‘PBUPLSLNO] ‘AyONJUAaY “216408 ‘epluol4 “PLQWNLOD JO JILUISIG ‘aueMe/ag ‘SeSUeyUY ‘ewege|Y) € UOLBaYy sNsua) 


(.6-V 4OLNI4L GHO) “(OE-TT SueeX) ¥Q°Z puke (OT-T SueaA) ¥G°Z = a7ey YUNOISILG 
‘adky Lanj pue 40JDaS asn-pua Aq ‘uOLJe|edSe adLud [any 40J paysnfpe su0jde4 YUNOdSLG xAdN “€-4g aLqeL 


PANO ATUOWOM™m™ OD 


=a 


“G66 Auenuge4 UL paslAdd aq 04 paqdedxa due saqeu yUNOdSLP guo 


€8 G2 Ne WE ie SUAS Se he 
iS? CONEC IE OC 0G r.92 
6€ v2 LV CCemCOSCe Oba ag uG? 
J) (YG (oye i 7A) SG Teh} te SI) ing 
26 Cc LGR CO VG SE SulCe sO NVC 
[NL (EG SSUES ISG MYL VG eg 
Iv I¢ SenOl, GY Co TASC Bend 
G9 02 IG Ol “GD We WD We We 
L861 USES, WE0G 8S5ec 890 
80 61 SISAL GIAaIL (AS GG Gs) (Ok 
6¢ 81 Sia 96e8 Swe Soy Si 
87 LT VO QORSI Gen0d 720) Si 
KS) Ol Ceol Sie ab “CoiGy sole al 
v8 ST SOTA 1G SL SATE tele Sl 
10ST VoL GS SIL Toll IU As, Gill 
9T vl MT NL (ot, GIL SIL Si Il 
0€ El (ok) Gil iy {31 S10) Sy ASI teil 
ev cl (Se US, GIL Slo SSIS) 
vS II {Ie AS) YL Shs} GIES) UL 
v9 OL WG ADL aS) (WL SSA ICL 84S) (0) 
88 6 CSnOe -98rOe 2s) 0l 8886 
c6 8 Conse Sbrde 296m s80N8 
Sows AT CO ae CS Se se SeL 
869 yh) oy Sip Wh ths} 
00°9 Sei 96 Se 00 9m ouRS 
10'S One “OO Ve Concie 0byY, 
c0 Os “O0ve Sl Ve Ons 
c0'€ VO Ce T0eee OR te owe 
c0 2 SONG. 0s 90kee Dou 
101 CO 10d 0 ie Bon 
NISW9 WOD SVOIN QIS3¥Y SIG 
LYOdSNVUL WIULSNONT 


89° 
A 
CL 
TG 
OL 


81 


4! 


02 
02 
61 
61 
81 


‘81 
v9 
60° 
SS) 
56 
DS 
Te 
‘bl 
Sh 
98° 
Oc” 
(GSI 
€8- 
SL 
Iv 
08 
10° 
0c” 
Le 


LI 
LI 
9T 
SI 
SI 
vl 


el 


OERE! 


68° 
Le" 
€8- 
6c 
ye 
6 
8S" 
66 
6¢" 
ffl) 
vl 
6y" 
v8" 
fi) 
Br 
BL 
LO" 
ho. 
OS) 
bl 
LO" 
Gc" 
OV 
0S 
J) 


9T 


12 
I¢ 
02 
02 
6 


81 
LI 
LI 
9T 
9T 
SI 
bl 


ve 
0S 
Wee 
00° 
po 
Ly 
89° 
68° 
60° 
8° 
90 
(4s) 
BL 
€6" 


9¢ 
S¢ 
v 
vé 
x4 
c¢ 
Ic 
02 
02 
6 
81 
LI 
9T 
sill 


8" 
08" 
9/ 
We 
99" 
19° 
SS" 
6y" 
ey" 
96 


T€ 
0€ 
62 
82 
Le 


WO SVOLN QIS3Y 
WIDYSWNOD 


(BuLwoxm ‘uozbulyseM ‘Yyez ‘UObadQ ‘ODLxXaW MAN “epeAaN ‘eUeUOW ‘OYepT 
“LLOEMPH ‘OPPUO/OD ‘BLUUOJL {OJ ‘PUOZLUY ‘PYSe/V) p UOLBaYy Snsuaj 


9v 82 
€9 Le 
6L°9¢ 
€6 S¢ 


1SIG 


eV 


C6" 
6¢" 
58° 
6c 


O 
Ld 
=) 


OC 
12 
I2 
02 
02 
61 
‘61 
‘81 
‘LI 
il 
“91 
a! 
il 
‘bl 


J 


“V66T YO4eW JO SP a}e4 JUNOISLP gWO 


EC 
Soy 
58 
She 
ev 
OL 
L6- 
cc 
90° 
OL 
C6" 
‘LI 
ee" 
ES 
69° 
58 
10° 
Abs 
Le° 
6e" 
So) 
cl 
6L° 
$8 
16° 
96° 


el 


EZ 
ve 
€¢ 
x4 
cc 
IZ 
02 
02 
61 
81 
/A 


9T 


SI 
vl 


SVOLN 


(.v6-V ARLNIILD GWO) “(OE-TT SueaA) ¥g°Z pue (OT-T SueaX) ¥G°Z = a3ey JUNODSIG 
adX} [anj pue 4oJDaS asn-pua Aq ‘uOLzeLedSa adLud [anj 4oOj paysnfpe su0jde4 4UNOISLG xAdN 


LE Se 82°S¢ 
662 80°S2 
Sc ve LE v2 
0S'€c 9'€2 
Vic, Ipsec 
LONG. Siac 
61 12 Ob Iz 
Ov 02 €9°02 
09°61 S8'6l 
6Z°81 S0'6T 
L6°LI te 81 
VI ZT ey Lt 
62-91 65,91 
EST tie Si 
LS vl 88 tI 
69 €L 00 v1 
O8 2l cl et 
To, LE  ¢aect 
LOT cee 
Il OL ev OL 
LG. S96 
8. LES 
Soe. Gee 
coro 69 
GZS, 8S 
LEY, LBey, 
Ese. Io £ 
68°C 6c 
fa 1. 161 
860 660 
Jd] 1SIG 
WILN30IS3Y 


“y-98 eLgeL 


e 


PANO TWOWOMm OD 


= 


16 


PraNOOTWUOWOMm OO) 


= 


“G66 Auenuga4 UL paSLAdu aq 0} paqedxa due sajyeu 4UNODSLP gnO 


€8 G2 €0 SC 26 8¢ IV ce 
IL S¢ SE Vo 170 82 “Ceale 
6€ V2 CL CCV Le Seca0e 
O95EC DNYG= IGS sil (6%e 
C6 2c? 6€ cc VE S¢ =S0°8¢ 
| GG OZ Ie th ve 96:92 
Iv I¢ OOF TCRUSREC OSES? 
G9 02 8 OCeN6S Co AL VC 
£8 61 OL SUG LHe 
80 61 C8 Siler? 0G = 8SEc7e 
6¢ 81 90) Site 2256 Stal 
8h LT 0 Zils 8) BL oe! 0¢ 
ES) ih CS) IT 98 Al soceoL 
v8 SI CL Sis 68 Or sole ei 
10 ST cé vl 16 ST 60°ZT 
Oe Vl Ol vl €6 vi 66ST 
0¢ ET Sc Cle SO.or 2ocetl 
ev cl CGI Slo GIL BYE 3 
vS Il BV ATTS “S6 Theor cl 
v9 OT CS) Os (96 (OT S255 Ut 
886 WE tsi OL SO Wil 
c6 8 Sth tI @ A} 

OG 164 608 O0v8 

869 Sy SS Oe he 7 

00°9 My BS) gS) 

LORS oni he ait S) 

c0 v Sots = (A 2 A) 7 

c0 € whey GSS AOS 

AN) G Ge thee WO 

101 QOS Sete Se C0 eT 

N1SV9 WO SVOIN QIS3Y 

LYOdSNVUL WIYLSNGNT 


Gl 
16° 
60° 
9c 
cv 
Si 
We 
$8" 
Lo" 
60° 
61 
6¢° 
he 
St 
Gs) 
sy 
Gs) 
is) 
OL 
ce 
C6 
16° 
06° 
06° 


1SId 


Le 
9¢ 
9¢ 
Gc 
vc 
ee 
cc 
Id 
02 
02 
61 
81 
iL 
oI 


NOMTMOOMNMODHDOCTANMDTWH 
Se es Be ce Be 


$8" 
ee" 
08° 
SG 
69° 


cl 


IZ 
I¢ 
02 
02 
61 


‘61 
pS" 
v6" 
Coe 
OL 
90° 
Ov 
oe 
70° 
Coe 
) 
88° 
lbs 
Le" 
6S 
G6 
Gil 
8c 
ey 


8I 
LT 
LI 
9T 
ot 
Sil 
vl 
vl 


3414 


SG1CC a9) Se 
IZ Ie 6 ve 
Lt te {é ve 
19 0c Lv &2 
002 2 22 
Che LOL (Koy IL 
L881 02 12 
9¢ 8I er 02 
SE) ALS)! 
LORE eSe reir 
L€-91 0°81 
WL Sl te 72k 
vO ST Ov 9T 
SIS Wb (25) SL 
SOC cL VL 
Wo) Blk. - (AS) 31 
Ic cl 00 €T 
Svat et cw 
69°01 elt 
066 9€°0T 
6.6 =¢c956 
668 028 
GS th [ele Uh 
SS) D ins) &) 
ES (ay S 
Cay S67. 
88 66'¢ 
v6¢c O00 € 
CGnT Ss LOI 
OOS 00st 
WO SVOLN 


GE SLC SE. 22 
6€ 0€ 95°92 
BE 6c LL G2 
9€°82 96 be 
ve le bl be 
ANG ARK 
OF *S¢ . 8V a2 
EOC VI Te 
pe €c 8202 
UCecCen CO) 6 
81 Ic v0 61 
bl'0c 91 8I 
60°61 92 ZI 
SOsCiies 96 OT 
00° ZI vv SI 
VOsSil= TS vl 
OS evils 2S 6 
[Sebi CONC 
WEG A) Nl 
COM 2 Ol 
L200 l6n6 
656 068 
Lvs 062 
ole (ash © 
829 065 
WES 17 
M2 Aa | 
Ole v6e2 
S05c 96 T 
cO'l 660 
GISdu LSI 
WIDYAWWOD 


82° 
18° 
he 
18° 
62° 
ye 
es 
Se 
LO 
Bt 
L8° 
be 
09° 
C6" 
9c° 
oom 


I¢ 
02 
02 
6l 
61 
81 
81 
LI 
LI 
9I 
SI 
SI 
vl 
el 
el 
cl 


3414 


“p661 YdeW JO SP a}zeu YUNODSLP gHO 


€2 
19 
10 
0b" 
Le 
eT" 
6b" 
€8" 
ST’ 
ly’ 
LL 
90° 
ve" 
09° 


6/ be 
cl be 
by & 
bl ce 
v0 22 
co. 12 
09 02 
98 61 
cl 61 
9¢ 81 
09 ZT 
c8 91 
€0 91 
ce ST 


SVOLN 


BbePUAAY PazeIS pazLun 


(v6-W JELNI4LD GHO) “(OE-TT SueeX) xQzZ puke (OT-T Sueak) ¥G°Z = a3eY JUNODSIG 
‘adky janjy pue sodas asn-pua Aq ‘uoLze|edSa adLud [any yo} paysnfpe su0qde4 yuNOISLG x¥AdN 


09°S2 60 
68 bo ch 
LTve PL 
be ee 0° 
OL cc ve. 
Sole er 
61 12 68° 
cyte Sir 
v9 6l OV 
v8 st 79° 
v0 8l 98° 
€c Zt LO 
Ov9T Le 
LGest Oi 
CLAVE. (€9) 


oD 

foe) 
MOWOmnmODORNWO 

a st et et id 

N 

lop) 


dil els 


WIALNSOTS3Y 


“G-qd@ eLqel 


Ge 


be 
4 
4 
CG 
I2 
02 
02 
61 
8I 
LI 
LI 
9T 
SI 
bl 


{SII 


Id 


02 


Cc 


J414 


e 


raNOOTMOOMm OD 


= 


17 


C. Projected Average Fuel Price: Indices and Escalation Rates for Federal Use 
(Indices and escalation rates exclude general price inflation) 


Table C, "Regional and U.S. average base-year fuel prices by end-use sector and major fuel," has 
been discontinued. Use your actual energy prices as of the date the analysis is performed as the 
starting point for estimating present value energy costs. 


Tables Ca-1 through Ca-5 present projected average fuel price indices for the 4 Census regions and 
for the United States. These are multipliers which when applied to today’s prices provide estimates 
of the corresponding future-year prices in constant base-year dollars (beginning of year 1995). The 
indices reflect end-of-year prices. End-of-year indices are needed because energy prices are 
discounted from the end of the year in calculating the UPV" factors. Constant dollar prices are 
needed when discounting is performed with a real discount rate (i.e., one which does not include 
general price inflation). 


Example of How to Use the Indices: 


To estimate the price of industrial steam coal at the end of year 2005 in Connecticut, go to Table 
Ca-1, find the year 2005 index for industrial steam coal (1.05), and multiply by the price for 
industrial steam coal in Connecticut at the beginning of 1995. 


For further explanation of how to use these tables, see NIST Handbook 135. 


Tables Cb-1 through Cb-5 present the projected average fuel price escalation rates (percentage 
change compounded annually) for seven selected periods from 1995 to 2025 for the 4 Census regions 
and for the United States. Note that these are "real" rates exclusive of general price inflation. Their 
use results in prices expressed in constant dollars. 


The average fuel escalation rates consolidate the information provided by the indices in the Ca tables 
so that trends in projected price changes can be seen at a glance. They are provided primarily to 
accommodate those who use computer programs which require escalation rates as inputs. 


Unless there is a compelling reason to use escalation rates, it is recommended that you use the 


indices in the Ca tables when you need estimates of future-year energy prices, since the indices 
include year-to-year information rather than averages over a number of years. 


Example of How to Use the Escalation Rates: 
To estimate the price of residential distillate at the end of 1999 (p,o) in Wyoming using the escalation 


rates, go to Table Cb-4 and find the 1995-1995 and 1996-2000 escalation rates for residential 
distillate (1.2% for one year and 1.9% for four years, respectively). Enter these values and the price 
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of residential distillate in Wyoming at the end of 1994 (p,,)? into the following formula. Then solve 
for the 1999 energy price (stated in end-of-year 1994 dollars): 


Doo = Pog X (1 + ey)" x (1 + @)” 


= Py, x (1 + 0.012)! x (1 + 0.019)4 


= Py, x 1.0911 
where p, = Price at end of year y; 
e; = Annual compound escalation rate for period i from the Cb tables (in decimal form); 
and 
k; = Number of years over which escalation rate e, occurs. 


The data in the tables which follow are reported for the 4 Census regions and the U.S. average. 
Figure B-1 presents a map showing the states corresponding to the 4 Census regions. The Census 
regions do not include American Samoa, Canal Zone, Guam, Puerto Rico, Trust Territory of the 
Pacific Islands, or the Virgin Islands. Analysts of Federal projects in these areas should use data 
which are "reasonable under the circumstances," and may refer to the tables with U.S. average data 
for guidance. 


? The price at the end of year 1993 is the same as the price at the beginning of 1994. End-of- 
year 1993 is used here to maintain consistent notation. 
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D. Factors for Updating Appliance Label Values in Compliance With the Energy 
Conservation Mandatory Performance Standards for New Federal Residential 
Buildings (10 CFR 435) 


Compliance with energy conservation performance standards for new Federal residential buildings 
requires calculation of a building’s energy costs, including appliance costs. For this purpose, label 
values for gas and electric water heaters are given in the Federal micro-computer program, 
COSTSAER, as $176 and $406 per year, respectively, in 1987 dollars, and for refrigerator/freezers, 
as $61 per year in 1987 dollars. To adjust 1987 prices to 1994 prices, multiply these 1987 label 


values by the factors below. 


Table D. Factors for updating appliance label values from 1987-1994 dollars. 


Fuel Factor 
Gas ihe Js) 
Electricity fe13 
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PART II: TABLES FOR PRIVATE SECTOR LIFE-CYCLE 
COST ANALYSIS 


Projected average fuel price indices for private sector use (Indices are given 
inclusive of four alternative rates of general price inflation) 


This section presents in Tables S-1 through S-5 projected average fuel price indices for 4 fuels in 
the residential sector and 5 fuels in the commercial sector for each of the years from 1995 through 
2024. They update tables originally published in the report, Comprehensive Guide for Least-Cost 
Energy Decisions (NBS SP 709). 


As a convenience for the user, the indices include the effect of four alternative, hypothetical rates 
of general price inflation: 3, 4,5, and 6%. Selection of these rates is intended in no way to suggest 
what actual rates might be. Use of the indices produce price estimates which are in current dollars, 
inclusive of general price inflation. Current dollar prices are needed when discounting is performed 
with discount rates which include general price inflation. 


The indices based on inflation rates of 3, 4, 5, and 6% allow the analyst to perform evaluations 
based on the assumption of a positive rate of general price inflation that changes the purchasing 
power of the dollar. Performing evaluations in current dollars is sometimes preferred for private 
investment decisions, primarily because it facilitates the treatment of taxes. 


The indices in Tables S-1 through S-5 are derived from the indices reported in Tables Ca-1 through 
Ca-5 by means of the following equation: 


i fra bog (line 6). 


where I; = index found in Tables S-1 through S-5; 
I, = index found in Tables Ca-1 through Ca-5; 
g = annual rate of general price inflation in decimal form; and 
N = number of periods, in this case equal to the year of the index minus 1994. 


Example of How to Use the Indices: 


Suppose you wish to estimate the present value of energy savings in year 2000, and you expect an 
annual inflation rate of 5% per year. Taking natural gas for residential use in Maryland, estimate 
present value savings as follows: (1) multiply today’s price for residential natural gas in Maryland 
by the projected quantity of energy savings in the year 2000 to estimate savings in the year 2000 in 
today’s prices; (2) go to Table S-3, find the year 2000 index for residential natural gas at a 5% 
inflation rate (1.44), and multiply the index by the result from (1) to determine savings in the year 
2000 in 2000 prices; and (3) discount the savings back to the present, using an SPV factor based on 
a discount rate that reflects a 5% inflation rate. To obtain present value savings over the entire study 
period, this calculation must be repeated for each year that there are savings, and the results 
summed. (UPV’ factors are not given for private sector use because of the large number of tables 
required to cover potential discount rates that might be used by the analyst.) The BLCC computer 
program can perform LCC analyses using any inflation rate and discount rate, in constant or in 
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current (market) dollars. The DISCOUNT program, included with BLCC, can compute UPV" 
factors based on DOE energy price escalation rates using any inflation rate and discount rate. (See 
page iv for more information on these programs.) Of course the private sector analyst may use the 
UPV’ factors provided in Part I, provided the analysis is performed in constant dollars, and the 
desired discount rate is either 3.0% or 2.8%. 


For further explanation of the use of these indices, see NBS Special Publication 709, appendix B, 
Part I. 


The data in the tables which follow are reported for the 4 Census regions and the U.S. average. 
Figure B-1 presents a map showing the states corresponding to the 4 Census regions. The Census 
regions do not include American Samoa, Canal Zone, Guam, Puerto Rico, Trust Territory of the 
Pacific Islands, or the Virgin Islands. Analysts of Federal projects in these areas should use data 
which are "reasonable under the circumstances," and may refer to the tables with U.S. average data 
for guidance. 
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